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versus 11s o\in customers. when fachties to senre such quests are not immedmtelg avadable. Whether 

or not the Company's pohcies ~ i t h  respect to provisioning of DSIDS3 UM loops when fachnes are 

. - nor mediately available would othenvlse comply with f d d  and srate law, that unequal and 

- discnrmnarory conducr clearly Llolates the FCCs nondiscriminatory standard for provision of UMS. 

, On thar basis. the Comssion  should not find Verizon DC to comply with c h e c ~  Items 4 and 5 until 

6 h s  siruation is reaified. 

- 

! -  

I ;  . .  

I t  

.? >> Parapphs 174-200 of the Checklia Declaration address Verizon's treatment of 

CLEC orders for DSI and DS3 UNE loops and mteroffice na~~spon. The Declaration notes that 

"\;emon DC offers access to unbundled high capacity loops. mcluding DS-Is. DS-3s and other 

speciail? d e s p e d  d~gtal loops in the same manner as in Verizon NY, Verizon MA. Verizon NJ. and 

\ C F X ~  P "" Relative to DS ItDS3 unbundled loops. the Checklist Declaration refers to the 

\ zvoFv\i~la:  po l i c~  set fonh m a l u l y  24.2001 \;emon lener issued to CLECs on a Verizon-wide 

D A :  \i nizr. !XI\ k e n  reproduced m Anachment 208 to the Checkllst Decla~arion.~" 

h3 :  

The lener states 

.?<, Cnrchl~st Declaration. ar para 171 

I i i  i, . a i  p 3 n  175 This lener was also posted on Venzon's website as part of its VenZon East 
\i iit>::aJic xn ices resources. and was accessible at htrp://l28.11.40.241/east/wholesale 
rcwurcc ,  cic.-OI O--ZJ.htm. Venzon does not cite to the same lener when d~scussing its DSIDS3 
un~undi;.i!  IOF obligations (see ~ d . .  at para 1981. but the lener refers to both loops and IOF and the 
p h c ?  &xi? encompasses both t y e s  of facihes 
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In compbance with its obligations under applicable law. Verizon wdl protide 
unbundled DS1 and DS3 fachtles (loops or IOF) to requesnng CLECs where 
exlmng facilities are currently available. Conversely, Vcrizon is not obligated to 
construct new Unbundled Network Elmentswhcre such network facilities 
have nor already been deployed for Verizon's we m providmg m i c e  to its 
wholesale and retail customers. 

& rnr lener goes on to state the following: 

Moreover. although VenZon has no legal obligation to add DSI/DS3 
elecuonics to available wire or fiber facilities to fdl a CLEC d e r  for an 
unbundled DSlDS3 network element Verizon's plactice is to fdl 
CLEC orden for unbundled DSI DS3 network elements as long as the 
cenual ofice common equipment and equipment at the end usds 
location necessary to create a DSIDS3 facility can be accessed. 
Hnwc~,er.  1,'erizon will rejecr an order.for an unbundled DSI/DS3 
ncinork eiernenr where li) i t  does nor have rhe common equlpmenr 
01 rhc cenrral ofice. at rhe end user's location, or  outsidepiant 
iuclitn needed 10 providc a DSl/DS3 nerwork element. or lii) there 
I i nrj awiluhie wire (IT fihcr- faciiin. heween the central oflice and 
ill<' ~ ' 1 7 , :  1l.Sf'r 

- 
i : ' , ! ~  F,-II:. s?rxw. I O  lead IO a significant number of orders that are rejected forreason of lack of ~. 

-. 

- :l'.J1;3& : X I I I I I C .  

I :  

For example. Venzon adnuued m its parallel Maryland Section 271 proceeding that - ,  - 
GXI:.; \,~rn:. I ? ' ' < ,  of CLEC requests for DSIJ'DS3 orders for lack ofavailable facilitie~.~' - -  

-. 

7 ,  - 

: . . \ l s ~ ~  i m d  PSC Case bo  8921. Venzon-Mqland Response to Allegiance Telexom of 
~, :L- .  i211: 1 ~ 2 : ~  Kequesi No. 2-5  states thar "173 UM. DSls out of 1330 requests (13%) have been 
. . , . . , , . , I,': nst !xlliies [SIC] m M q l a n d  from Jan '02 through June '02." 
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IG cornpairol-i. €\!en if a CLEC can e u e n d l :  obtaln a DSliDS3 senice under \;emon's specia! 

access tariff. the CLEC has suffered significant competitive cisadvantage because: (1 ) the CLECs 

o n p a l  service requea has been denied: (2 ) it m w  enter a new d c e  requesr. so that the "clock" on 

smice iulfdlment is restaried (meanmy that the end user is subjected to additional delay of service); (3) 

the senice. when provided under the special access tariff, will be subject to d i f f m t  terms and 

condmons and differenr hgher charges than would otherwise apply to a UNE facihn.. In c o n m .  

\;emon's retail customer is not requued to obtam seMce h m  the special access tariffs and thus is 

insulated from these consequences. For a recome to Verizon's special access tariffs not to constitute 

antiiompeti~ive. discnnunatoy conducr it would have to apply equally to the Company's own retail 

cuiorner>. u u d l  a\ CLECs.  TI precisely the same conditions." 

- 

5 

i. 

- 

i. 

0 

I i l  

! I  

.f Bssed on t h ~ s  evidence. the C o m s s i o n  should find that Vernon's current pmvisiorunf . -  . _  
. -  

X I ~ :  PTXIICC\ lor DSI 'DS3  nework elernenry are d i s c m a t o y  and anti-competitive. and 

, -  r . ~  ' ' 72 : -  it::' C ompan!' io change them Spr.cifrcal1). the C o m s s i o n  should r e q w  Venzon to 

.LL-: ::xain; CLEC orden for unbundled DSIDS3 loops m cases when facilities are nor , ;  . .  

I t  ~,11!31:/,. 3~.3iiahIc. and m e a d  c o m r  to I l I i h g  hose semce requests in precisely the same 

. -  
rn~in : -  I inciuding coorht ion  uith network conrrmcrion pian~). and within the same provisioning 

I S I : ~ . ~ , .  3% in:, Company rouunely applies to rerail orders for DSIDS3 loops. In order to monitor , .  

: I J :  corn:.. end usen will be bener served i f  service requests from neither CLECs nor Verizon's 

., , ' r . x ~ x ~ <  u i ~  faciiiiies c o m c l i o n  rn the same. non-discmumtory manner for both tpes of orders. 

. . .. , . ? ~ ~ i o n i ~ n  m rqlrcied due 10 lack of facilities and mtead provisioning in those cases is 

39 



DC Formal Case so. 101 I SCOTT C. LUNDQLJIST OPC m. (B) 

I 

2 

\:emon's pe~onnance in h s  regard the Commission should also order the Company to nack all 

orders (sepmrely for rerail versus wholesale) for DSlDS3 network elements for which fachues are 

nitially not avadable. recordmg (1 ) the date on which the determination that facilities are not available 

w a  mad:. ( 2  1 the specific remedy proposed by the Company, includmg new conmuction mggered by 9 

, or coordlnated with the smice request. (3)  the revised due date for service installation and (4) the 

6 actual dare on whch service IS mitiated. Until these steps have been taken and there is a clear 

demonmation thar Verizon DC h d i e d  ttus siruaflo~ the Commission should not find Venzon DC 

IO comply with Checkhn Items 4 and 5. Implemenmg this recommendation will help to ensure that 

CLECs are ouly afforded a "meaninghl oppommiry to compete" in the Distnct's marketplace for dptal 

- 
&. 

9 

I O  DSI DS? sen'icei 
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DC Formal Case No. 101 1 SCOTT C. LUNDQUIST 

CONCLUSION AND RECOMMEhQATIONS 

OPC EX. (B) 

3- .  For the reasons set forth in de td  in tlus &davit. 1 lecommend that the Commission 

\<ithhold approval of Venzon DC’s reqm for a Commission hdmg that it is in full c o m p h c e  with the 

Section ?Iic)C)C3) checklm until the foLlowng addnional steps have been taken: 

Checklist ltern 2 Venzon E ‘ s  currently-apphed “mtmm” UNE rates are more than 

five years old and frul to take mto account the d e c h g  cost mds that Venzon DC has 

expenenced over that nme Thus, those rates are not TELNC-compliant and pose a 

bamer to cornpennve enny Before h h g  Venzon DC to comply wth Checkhst Item 

2 the C o m s s i o n  must enabhsh permanent. cost-based. UNE rates for Venzon DC 

thar are complianr wnh the FCC-prescnbed TELRIC methodology 

C n e c h n  Item 2 The Cornpan\ should a f f m t i v e l y  demonsuate that its 

t~pressTR4K OSS system is funcoorung wth a m u m  of m r s  and IS rendermg 

\\ holesale bdls III an accurate m a  III the chstnct In addtion the Comrmssion 

should uorh wnh Venron DC and other mterested panles to devise alternative metncs 

lor \< holesale b h g  performance IO emure that CLECs obtatn tunely and accurate 

\I nolesale bdls III the furure 

ChecNis~ Item 4 The C o m s s i o n  should reqlure Venzon DC to submit PR-2 and 
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PR-3 memc data for more recent months that affirmanvel> demonmates thar i enzon 

DC s d a t i o n  performance for nondqatched orders of 1-5 lmes is no1 

& c n m ~ ~ n n g  agarst CLECs m favor of N own mail momers 

Checbst Items 4 and 5 :  Verizon DC should be rrquired to amend in the manner 

described above. its construction polin. and practices for the provisiomg of DS I.DS? 

unbundled loops and interofice nansport when facilities are not immdately available. 

so that it no longer dsnuntnares agarst CLECs in favor of its retail customers The 

Comrmssion should not find Venzon DC to comply with Checklut Items 4 and 5 until 

momtonng IS in place and there has been a clear demonsnation tha~ Verizon DC has 

rectified dus sinmbon. 

_ j  Tu> concludes my affidalir 
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Before the 

PUBLIC SERVICE COMMISSION 
OF THE DISTRICT OF COLUMBIA 

In the Matter of Verizon Washington.  
D C Inc s Compliance With t h e  
Conditions Established in Section 271 of 
the Federal Telecommunications Act of 
1996 

Formal Case No. 101 1 

.AFFID.A\'IT OF SCOTT C. LLXDQUIST 

\ '  1 1-7 ( LI'XDQUIST. of la\vful  age. ceniftes as follows: 

I ani  \ ' I C ?  President of Economics and Technology (ETI), Two Center Plaza, Suite 
2 i ~ 2 ~ , - ! ~ ~ : ,  \lA,>achusens 02108. I am aurhonzed IO venfy the statements contained in the 
~ ~ ~ . . : ~ N K  -411-id:i\ir prepared by me on behalfofthe OfficeofPeople'sCounseloftheDistnctof 

, , . , , . . .. . , .  

Th:. foregoing .Affid3\.it identified as OPC Exhibit B in FC 101 1 was prepared 
' .. _ > .  L : : ' , ' : ,  111'. r i ' \  I<'\\ of the testimony being proffered by Verizon Washington. D.C. in support 

' " ir:~!l..itiiv: l o r  ;luthont!. pursuant to Section 271 of the  7elecunln~ttnicarionsAcr of 1996 
-t:! I .  i o  cnrer thr  in-region long distance market in the District of Columbia, and . .  . . ,  .. 'v,' ' 

. ' ,  ',. - : I : :  rLn incn i  documenti 



I cenif? that the foregoing statements made by me are true and correct to the best o f m )  
h o u  ledge. information and bellef I am aware that if any of the foregoing statements made bL 
me are ~ ~ ~ l l f u l l ~  false. I am subject to punishment 

Scoa C. Lup’dquist 

Subscribed and  su om to before me this 3 day of September. 2002 
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SCOTT C. LU"DQVIST 

Scon C. Lundquist is a Vice President at ETI. where he paforms snategic and rcg&t~ry 
analysis. project mnagemenr and dent suppori senices for ElTs consdung projects in 
teiecommmcations regulation and economics. Since joining ETI in 1986. Mr L u n d & t  h 
conmbuted to a broad range of teiecommunicauons consdung projects. mclubg work in the 
areas of costmg and interconnection irnplemcnratrm of competirion policies. alternative 
re-gulation network rnodemization and p r o d u c t i ~ ,  and rate design. Mr. Lundquist holds a 
B..4. kom Hmard College in Psychology and Social Relations. 

,MI Lundqw has managed or participated m over seventy major projects concermnf tariff 
andJor cost analysis. rate design and regulatory policy development. His work has included 
dlrecr mnsulnng suppon to repiato~ unnmissions m the US., Canada. CIuna and the 
Philtppmes. as well as service IO telecommunications usm p u p s  and competitive suppliers. 
Mr. Lundqun has testified as an expen wimess on telecommunications mattem in Alabama 
Califorma Connecticut. Hawaii, Nevada. New Jmey, Ohio, Texas, and Waslungton state. He 
has also assisted m the development of expen testimony submined in over fom contested 
re-rula~ory proceedings m a dozen states and Canada. 

* .  

U r  Lundqusl spent nine weeks in Beijing in 1994 wodung in close association with 
o f i i dc  of the C~IM of Posts and Telecommunications on a techrucal assistance 
proiec: sponsored by the Asian Developrneni Bank. Mr. Lundquist developed and conducted 
se\era! sermnarj for sexuor MPT offioals on mterconnection tanfliq and rate design for non- 
bacic senices. and re-daton re~rm-g issues. h4r Lundquist was also the Project Manager 
io: E l l  1493-1991 engagement by the hational Telecommun~cations Commission of the 
Piulirnin:.. In h e  c o w  of h s  assignment. M r  Lundquia spent six months on-site in Manila 
c tmoua in ;  ic \ .era i  min~nonal s u e n f t h m g  acriwies. includng assistance in irnplemenung 
ne\. i o m ~ ~ r i i t o n  and mierconnecrion p i n e s  and staff ~~IIUII~ m replatory methods. 

\ I :  Lundquisis receni work has focused on the nnplernentation of local service competition 
poiicic- and mierconnecrion arrangements beween mcumbent local exchange carrim (ILECs) 
and neu marker ennants. in these assignments. M r  Lundquist has offered expen testimony on 
hehi :  or consumer ad\-ocates and new entrants concemmg ILEC cost studies for unbundled 
nmrori .  cicrncnb (LKEs) m Califoma. Hawaii. Oho. Nevada, and New Jersey (1997-2001); 
t rsuftrd on behalf of new entrants tn Califomia arbination proccedvlgs conccming 
inwrconnccrion costs and pncmg (1996. 1999): and analyzed ILECs' proposed local nwrbcr 
pimhii i r> i L S P  I cosis and pnces m the FCC's LhT mvestigation ( 1  999). 

\ I :  Lundqun has also continued to panicipate m cases m v o h  other important 
I<!!UI310T issurs. mcludm: ILEC m e q y  proposals. m e  design. alternative regulation plans, and 
ILL( appitcaiionc for mer-LATA services authont?, under Section 271 of the fcdcral 
I ci:.mmmunmilonc Aci M r  Lundquisi duected En ' s  research effon to support the American 
: ' i . ~ c i 3 i i ~ m  io: Reiued Person (AARP) smdy of the impacts of the SBCPacific Telesis and Bell 
.~rimnuc W ' S E X  rncrFrs (19991. and also contributed research and writing to ETI testimony 
2nd 3tT1d3\i~\ addressm: the proposed Bell AtlantidGTE merger (1999). In 1998, Mr. 
Lundqui;; i m f i e d  of behalf of the Texas Office of Public Utility Counsel in Southwestern Bell's 
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rate gr0t-p reclassification case (1998). and Co-managed mk consul@ suppon to the Colorado 
Office of Connrmer Counsel m US West's altanative replation case (1998). In 1999. m. 
Lundquist provided consulting suppon to the staff of the Washington Utilities and 
Transponarion Commission m a case mv0lvn-g US West's yellow pages opemiom and assisted 
the .&OM Resdartid U a t y  Cons~mer Office in thnr review of US West's application 
conc-g Section 271 authority in Arizona. Most recently, Mr. Lundquist co-authored a 
comprehensive repon on ahemative regulation for US'West that was sponsored by the Utah 
Jhuion of Public Util~ties. and testified m Alabama collceming BellSouth=s proposed rates and 
costs for Operations Suppon Systems (OSS) interfaces. 

,MI Lundqlusi has formerly served as Senior C d m ~  Consultant, Senior Analysi. and 
.4nalyn at E l 7  Prior to joining ETI, Mr. Lundq~~M pcrformcd computational and analytic work 
for research effons m both the Division of Applied Science and Psychology Department at 
Hmard Umversiv. 

Major repons and papers on telecommunicationsauthored by Mr. Lundquist include: 

"Eficien! Inter-Canier Compensation Mecharusms for the Emerging Competitive Environment" 
lunh Lee 1. Selwyn). Aug~1.sl2001. 

"Pncc Cay Plan for USWC: Establishing Appropriate Price and Service Quality Incentives in 
L u h "  iuxh Pamcia D. Kravun and Susan M. Baldwin). Prrpared for the Utah Division of 
P u b i r  L u l i r i r ~  &larch 2000. 

" h n y m ;  Hroadband to Rural America: In\,estrnent and Innovation in the Wake of the Telecom 
..\Y I u iin Lcc L S e l \ \ y  and Scou A. Coleman,. Prepared for AT&T. September 1999. 

. . ! ' : : ~ ~ i i ~ r ~  3nc Kealiiies An Exarmnation of the Post-Merger Performance of the SBCPacific 
ict;.>i: anc hell .AilaniichYNEX Comparues" (with Scon A. Coleman). Prepared for the 
.k"W I'uhli: I'olic! Institute. luly 1999. 

''Repor o n  Lhr RRD investigation of Foreip Currency Adjumnent Mecharusms". 
in: Pniiippinrx \aiional Telecommurucations Comnussion. A U ~ W I  1994. 

-\lrnnu;t 
l i x  hii ir?in:.~ \3rional Telecommurucations c o m s s i o n .  A u p s ~  1994. 

. .  

Prepared for 

Procedures for the Rates Regulation Division" (with Paul S. Keller). Prepared for 

.. . 
.,:L:.~ ( ' h x y c >  Implementation Straiep and Action Plan" (with the NTC Access Charges 

Repared for the Phihppmes kational Telecommunications Commission, July l.::\:Jrct, <roup I 
! < i . , l  

. ' f < l < l ~  ( q ~ r ~ i i o m  Review'' iwth Danlel Espitia G.). Prepared for the Philippines National 
- ,  1 ..,_. ...Li~rnmun~c3rion~ C.omnussion. July 1994 



"Rnien of Annual Repohg  R e q b f f l t S  for T e l ~ c a t i ~  Gmmon carrim.'' 
Prepared for the Philippines National T e l e c o m ~ C a t i o n s  ConrmissiOn, October 1993. 

"The Inframucture Dilemma: Matchtng Market Real~ties and Poliq Goals" with W.P. 
Montpommj. Prepared for the International Communications Association Janw 1993. 

" A  Roadmap to the Lnfonnanon Age: khmg a '  Rational Tekmmmunicadons Plan for 
Connecticut" fnith Susan M. Baldwm et al). P r e p a r r d  fM the Connecticut Office of Consumer 
Counsel. October 1992. 

'%e% Connections for the 1990s: Managmg the Cbangmg Relationshrp Bctwetn Corporate 
Telecommurucations k e d s  and the Local Telephone Gnnpany" (with W. Page Montgomery). 
Prepared for the hternatiOM1 Communications as so cia ti^ A@ 1990. 

".l\daptmg Telecom Regulation to Industry Change" (with Dr. Lee L. Selwyn). Repared for the 
lntemational Comunicatim Association and published in I€€€ Communicutions Mugcine. 
lanuan. 1989. 

.'.4 Study of Rate of Return Rcpla~~on and Altemaaves - An Examman 'on of Applicabiliry to 
regularion of Telephore Companies by the Canadian Radm-Television and Telecommunications 
Cornnuwon'. (with W. Page Montgomery and Lee L. Selwyn). Prepared for the Canadian 
Radir~-Television and Telecommurucations Commission March 1989. 

'~Telecommunrcauom Competition m Mtchgan and Regulatory Altanativcs: Market Structure 
mC Cornperi~ion m the M~chgan Telecommmcations l n d w "  (with Lee L. Selwyn. David N. 
7o\\n\rnc. Pamcia D . k a \ ~ m ) .  Prepared for the Michgan Divestirure Research Fund Board. 
,:,pn: ! q s L  
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“Verizon introduces Voice Transmission Over Packet 
Switching Provided by Nortel Networks,” 

Verizon News Release, July 2, 2002 
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Verizon 1ntmduc.r Voice Tnn rm iu ion  Over Packat Switching 
Provided by NOMI NeWrkc 

Initial Depployment Enlunces Reliability wnd CapwcHy For Cusmfnsfs 
While Posirioning hrhon  Network for A d n n n d  S W k -  

July 2. 2002 

Media contact: 
Mark Marcnand. Vernon. 518-396-1080 
Carrie McGranahan. Nonel Networks. 212-3174252 

NEW YORK - Vernon (NYSE. M) has intrcducad packet swtching to 
'transmit voice phone calls with the succwsful deployment of NoRel 
Networks' (NYSETTSX, NT) packet-mnching eauipment in large Vernon 
switching centers in New Jersey and Flonda 

The move is pan of Vernon's overall efton to deploy the industry's most 
aovancea technology in is nationwide network, continually improving 
service ana positioning the company's network to pmvlde integrated voice 
and aata services 

The oeployments - Veruon's first Step toward widespread deployment of 
oacret-switcning tecnnology in its voice netWOrk - represent the largest 
apvliCation of oacnet-switcning tecnnology for voice transmission by a 
local excnange Carrier in Nom America Tnus far. tne New Jersey vacket- 
switcntng oeolovment has successlutiy comDieted over 1 8 million voice 
Dnone calls 

Tne aeoioyments aesigned to evaluate the reliability of packet 
tecnnology. pave tne way for the expanded use of packet-switching 
iecnnoiogy for future voice transmission needs The lecnnology is 
oestgnea to Droviae verizon with faster call routing. greatly expanded 
network capacity and tne abillty to aebver new services. wnile enabling a 
seamless transmon for Verizon customers 

Tnls use of tne packet-switching tecnnology to carry voice calls is known 
as voice trunking over ATM switcnes or V l o A  ATM stands for 
Asyncnronous Transfer Mode a high performance. cell-oriented switching 
ann multiplexing tecnnology hiStorlCaliy used for aata applications 

"Packet-swltcnlng technology will enable Verizon to provide customers 
wttn all tne nigh ouallty serwces tney nave today. and realize efficiencies 
wnlcn 00 not exist in tooay s circuit-switcning ennronment " said Phil 
narrington Verizon's V l o A  program manager "It is very important to us 
tnat this network transition be aosolutely seamless to our customers and 
Inat it enable the dellvery of mission-cntical services with very high 
reliaoility We're also planning to oeploy this technology at a number of 
new locations over tne nen 18 months " 

"Witn tnis aeoloyment Verizon is in an excellent position IO efficiently 
atwmmoaate groHlth ana build the foundation tor me delivery of new 
voice nata and video services in the tu1ure:'said Sue Spradley. president 
voice over Internet Protocol (VolP) for Nonel Networks "Nonet Nehvohs 
1s In a umoue DoS!IlOn to effecuvely enable this migration because of our 
netatiea unoerstanding of network design ana service delivery. our Solid 
ClrcUII-IO-Packet migration strategy. and our comprehensive voice over IP 
D3rnOlIC 

Dacre! swt!cntno Demit5 grouDs 01 me5saoes - voce or data - from 

Already nptstend b r  
WftOrnued news aelivefy 
Please sign in 

email 
I 
pJSSWDrd 
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I- 
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many dfterent sourws to snare Me same wmmunimons Ime. msutting 
in more emcleni use of exltting transmission cppraty and bnas. Thts 
prowdes a mgnificant advantage owl CmVR swtmmg -ma lwhnoboy 
used in tekcommunicabons nenvdrks today - which uses 
communicabons lines mat are dedicated to the same soma and 
destinabon. Another advantage Of Packet switchii over orcut switching 
is mat it more readily lends mew to a dnmbuted m r k .  which IS a more 
survivanle network infrastructure in me event of damage to he network 

Dunng the inrbal Venron VToA dWlOyInent. MKS calls are Being 
tnnsmiited mmugh major regional call- anddata-Pmtchmg centers known 
as tandems The (wo Vernon tandams are loatad m Newark. N.J.. and 
Tampa. Fla 

Tne two switching centers use0 pmdue0 fmm Nom1 NeNvOrks VolP 
pomOlio incfuding me Successior' Communrcatlon Server 2000 
sotlswlrches Succession Multi-se~ce Gatewry 4000 and Paaspor 
15000 Mukise~ce Swnches for ATM transpon 

V l o A  technology also offers me potenbal lor a tost-effechve way to 
migrate to a Voice over IP platform if the market and future technology 
justify that move at some time in me Mure 

Venzon Communicabons INYSE VZ) is one of Me world's leading 
DrOViderS of communicabons services Vernon is the largest phone 
company in me United Stales and the natron's largest mmless company 
wttn 133 8 million access line equivalents and appmxmately 29.6 million 
wireless customers Venzon is also the largest dimctofy publisher in the 
worta Wnh more man S67 nillion in annual revenues and nearly 248.000 
employees Vernon s global presence extends to more than 40 countnes 
in the Amencas Europe Asia and the Paufic For more information on 
verizon visit nw riwww venzon corn' 

trpgp 

Nonel Networks is an inoustry ieaaer and innovator focused on 
transforming now tne world communcates ana excnanges information 
Tnr comoany IS supplying its service provider and enterprise customers 
wzti communications tecnnology ana mhastructure to enanle value-added 
IP aata voice an0 multimeom services soanning Metro Netwons 
Wtreiess Networks and Optrcal Long Haul Networks As a gloBal 
comDany Nonel Newdons oms business in more man 150 countnes 
More information about Nonel Networks can Be found on me Web at 
w norteinetworks corn 

'None1 Networus Successton and PassDon are trademarks of Nonel 
Networks 

Cenain mfonnahon rncluded in this Dress release is forward-looking and is 
suo)ectIo imponant risks ana uncenamtles The results or events 
predicted in tnese statements may differ matenally from actual results or 
events Factors which could cause results or events to diner fmm current 
exDeclations include among otner tnrngs the seventy and duralion of the 
fnaustry aa/ustmenl the suffroency of our restrucrunng acrivihes. including 
me potential for higner actual costs to be rncurred in connecrron with 
restructunng actions compared to the estimated costs of such ections. 
fluctuations in ooerafing results and general industry. economrc and 
market conditions and growth rates, the abrlrty to recruit and retain 
walhed employees nuctuatlons in cash now. the level of oursfanding 
aenr and debt ratings the ability to meet finanwal covenants conrained ;n 
our credrl agreements' the abrlity to make acquisrtions anuor integrate rhe 
ODerabons and technologies of acauired businesses in an effective 
manner the impact of rapid technological and markal change; rhe impact 
of Dnce ana P~OOUCI competition rntemational growth and global aconomic 
conamons pan!cularIy fn emergmg markelS and including interest rare and 
currency exchange rate fluctuations: the impact of rarionabation in me 
telecommunications industry the dependence on new producr 
aevelopmenr tne uncenaintles of me Internet: the impacr of the credit 
nsns ot  our customers and the impact of incraasedprovision of customer 
fmancmg and commitments. stock market volatilfry: the entrance rnto en 
'WrWaSP3 nurnhe' Of  SUODII' l u r n L . ~ v  ani O!~!SOi l r r !nn  mnfrar,? * .h. -h 
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contain delivery installation. and penbnnance provisnms. wh,ch. if no! 
met. could result in me payment of subsmntB1 pnaItt8s or kqufd8ted 
damages; the abi lv  to &tam bmely, SdeOuete and -priced 
component parts from suppliem and internal manufactmng apaaly: the 
future SLICC~SS of our mategic alliances: and me adverJB RIEolulron of 
libgabon. For aUdibone1 mfonation WiM respect to ceftam of these and 
other factors see me repons filed by Nom1 N e m h s  wim me United 
States Sewnties and Exchange Commissm. Unless omenme RQuired 
by applicable secunbes laws. None1 Nemfks disclaims any intention or 
obligation to update or revisa any fcnvard-lookmp Statemenk. whemer as 
a result of new infomatron. Mure evenk or Omemnre. 
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aror .  iiarir, (1: a phone conncction. Fibcr links can channel 
, ,  Optical Fiber nundrrc. o: rnousands oi rimcs rhc bandwidrh of microwaw (btu Der second) 
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parco \win 51.5 biliion ior all oi 1994. ernmenr and schoolkids. has mnsmut- 
alinough this pacc may havc slowed in ed into the ncnvork that arc the world. 
rexnr rnonini. Tne  succcss oi a stock E-mails and Web sites hare rriurnphed 
like componcn: supplicr JDS Uniphasc over ,Mcl Gibson and Can. Grant. 
srernj in par; rrom rne perccprion that 
i r j  edcr ir. inrce:arec pnoronics could And Then There K;as Lighr 
mais  I: rkr nexr inrr: 

invcstrncn: IL optical communica- 2 rorpecrs oi limitless bandwidth- 
tiom aireadv yields pavoiis. if fiber OF- L the basis ior speculations about nu -  
t i i s  IS rnatcncd againsr can\wmonal elcc- worked virmal reality and hgh-dcfini- 
rronici. Tne iosr or rransmimng a bit of tion videos-arc oi relatively recrnrvin- 
iniorrnarion opricaliv nalvcs cvcn. ninc rage. ATRT and GTE deployed the fim 
rnonrn,. as againi: 1 b rnonins to achieve optical fibers in thc commcrnal c o r n u -  
rhe s3rnt cos1 reauction io; an inrcgrar- nications ncrwork in 1977, during the 
ea ctr;uir l ine iancr mcrrii i s  iamous as hevday ot the minIcompu~cr and rhc in- 
hloorr's l a w  "Because or dramatic ad- tan? of the personal computer. A fiber 
r-3n:ei in rnz  iapaiim and ubiqui? oi consisnoia~asscoreandasurroun~ng 
nner-opri: svsrerni and subsystems. layer called rhc cladding. Thc corc and 
band\vidr>, ivil! Decorne roo chcap to claddmg havc careiullychovn indicesof 
rncte:." prcdicrs .i. .?.run Sctravali, pres- refraction (a measure of the material's 
idenr of Lucent Technologies's Bcll Lab ability to bend light by cemin amounts) 
nraroriej In 3 reien: issue oi Bell Lab5 to ensure thar the photons propagating 
T e c I m i r i  / , ~ r x ~ . '  in thc core arc always reflected at the in- 

laenrlc3 trirecxrj abour a irce re- reriaccoirhc cladding.Thconlvwaythc 
s o u r i r  c v r n r u ~ i i ~ .  c3me IO haunr rhc Iighr can enter and escape is through thc 
n u c i e ~ r  D O W ~  ~r.aus:n .And rhc  tu ture  ends of the fiber. To understand the 
0 1  c r m d n 2 n ;  r w \ \ o r k t n & .  in which a phvsics behind how a fiber works. imag- 

7 :  nim tvnuld hc rrans- ine looking into a still p l  oi warcr. If 
rni:!ci 2: :cJz>".  ir 3 ,  t-mail rncssagc. you look straight doun, vou see the bot- 
I _  5 : : :  w 2 ,L:- rc:  i aexdc  ago rcle- torn. . ~ t ~ i c \ ~ i n g a n g l c s c l ~ s c r o r h c u ~ a t e ~  

rri,, lair> 3nd rncdia all that is pcrccivcd is rcflcctcd light. A 
... . _ _  . . . . ~ r t n ;  tor rne dip- rransrnincr-cirhcr 3 light-crnirting di. 
:. . i rnrerrainrnen: and odr or 3 lascr-scnds elccrronii data 
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. .  

, ,  
jl . , . : .. . . .  . -.-ncrc; cnanncls rnat  have bccn conwrrcd t o  photons 

L,!. , . 
~ , - , ~ .  , ,  . .... on;c  \tc\vca 3s ween 12003nd 1.600 n3nornctcrs. 

.. .. .. .. . . ,. . . . -. . . L : \ n w  I O T  rnc go" Todat some tibcrs arc pure enough 

that a light s p a 1  can rravcl ior abour 
80 kilom~rerr without the nced for am- 
plifiation. Bur at somc point the signal 
nil1 needs to be boosted. Thc next sip- 
nificanr step on rhc road ro the all-opri- 
cal nenvork ;am? in <ne early 1990s. 3 

time when the te;hnologr- madr ar- 
toundmg advances. I: \vas then r h a ~  
electronics ior amplih.ing signals were 
replaced by strctches oi fiber iniused 
with ions of the rare-earth clcmcnr er- 
bium. When these erbium-doped fikn 
wcrc zapped by a pump laser. the excit- 
ed ions could revive a rading si~nal. Tnc 
amplifiers became much more than 
plumbing fixtures for lighr pipes. Thv 
restore a signal without any optical-to- 
electronic conversion and can do so tor 
v e y  high sped signals sending tens oi 
gigabits a second. Perhaps most impor- 
tant. however. they can boon the power 
of many wavelengths simultaneously. 

T h i s  abiliv to channel multiplc u.avc- 
lenphs enabled the dcvelopmcnr of a 
technology that has helped drive the 
frenzy of actinty for optical-networking 
companies in the financial markets. 
Once vou can b a s r  rhc srrrnprh of mul. 
riplc wavelcnprhs, the nexr thing you 
&anr to d o  is lam as manv wavclcnphs 
as possible down a fiber. with a wave. 
length carrying as much dara as possi- 
hlc. The tcchnology thar does this has a 
name-dcnsc wavelcngrh division .mul- 
tiplexing (DWDMi-rhar is a paragon 
of technospeak. 

DWDhl set off a handwidrh explo- 

. 

. 

MULnPLLXfR 

-- - 
.. ~. . i '. :: .'. 3 O ' I .  will combine. amplify. switch and restore optical sigmk mthout convening 

tnem t o  an eiectronic transmission for processtng. A dense wavelength division multiplexer (DWDM) 
d! tdke different wavelengths of light and place them on a single fiber connemon. An opiutampli- 

. .  . .. .. 



sIor,. ~ i r n  t i e  muiripicxing rechnoio& 
the capaci? oi the fioer expands by the 
numbe: 0: waveiengrhs. cach oi whiih 
can c a m  more dara rhan could be han- 
died previously bv a singic iiibcr. N O W -  
,jay. , I .  . I, - oossibir to scnc 160 irequen- 
i ie i  simuiraneousi:. suppiying a roral 
bandwidin or 400 gtfabirs a second over 
3 libcr. Every maior relccommunications 
carrier has dcpinycd DW’DM. expand- 
sng rnc capacin o! rhe fiber <hat is in 
rhc ground and spending whar could bc 
issi r i a n  nal: o! \via: I: \r-ouid cosr to 
iav new ;ab[:. \vniic in- eauicmcnr gets 
insralied in  a trairion oi rhe time it 
takes io dig a noir. 

In rhc Iaboraron. mcanwniic. crperi- 
rncnrj poin; rowarc using much oi the 
i3pacin 01 fiber-dozens of individual 
\rareienghs. cach modulated at 40 gga- 
btrs or more a second. tor ciiectivc trans- 
mmion rare 01 a IC\< rerabirs a second. 
iOnt cornpan,. Enudu. has already de- 
pinvea ;ornrner;13i iinks containing 40- 
g p h - a - r e m n 3  \v3vcienprns.i The en- 
~ i r p c r n m :  n: hoc: capacin will nor stop 
3nmrnr s o m  3 n i  irtulo reach as high as 
i 0 1 ,  01 . i i i i  I warn:< 2 sr;ond-and. w t h  
n r n  re;nn;;J. 3c13n;e>. pernapr cxcced i 

m i i c :  o: iinhs i h r  ti? 

... 2-,: P C > , Z :  F-s\vbt:hc> 
:-: *,:::a! I i W  I , >  I l \  

I v.: :nn:nic)uj n i :  
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arc roured using con\*entioml clenronii 
switches. Doing so would require a 
mulriterabir signal to be convened into 
doms or hundreds of lou.cr-spnd clec- 
rronic signals. Finally. switched sipals 
would hare 10 be reconvened to p h o  
tons and reaggregated into light chan- 
nels that are then senr our through a 
designated ourput fiber. . 

The cost and complexin. of electronic 
suitching have prompted a m d  scrim 
blc to hnd a means of redirecting either 
individual waveiengths or the mnrc light 
signal in a fiber riom one pathway man-  
other withour the optoelecrronic conver- 
sion. Research teams. ohen inhabiting 
nny nan-ups. fiddle with microscopic 
mirrors. liquid crystals and fan lasers to 
rry to devise all-optial w r c h e s  [set  
“Thc h s c  ot Optical Switching,” on 
page 881. 

All-optical swirching, however. will 
difier in iundamcntal ways from existing 
networks that switch individual chunks 
oi data bits. such as IP llntemct Proto  
coli packers. Ir is an easy task for thc 
clecrronics in routers or largc-scale tele- 
phone switches to read on a packer thc 
address thar denotes its destination. P h o  
ionic processors. which arc at about the 
same srapr o t  drvclopmcnr thar clcctron- 
ics \vas in rh: 14601. haw demonstrated 
the  abiiin t o  rcid 3 packet only in labo- 
r x o n  cxpcnmcnii 

O p r m  wir:ne\ ncsdinc r i )  rhc m3r- 
kcrphcc nark back to c ~ r l i c r  ~cnerarions 
oieiccrronl: equipment. Tiicy will switch 

a &r-a \vavelqth or an mnrc 
fikr-from one pathuay m another. 
kaling the d a m m i n g  packets in a rig. 
mi unroudred. An electronic s&al uill 
set the .witch in rhc right position so char 
ir directs an incoming fiber-or wave- 
lengths nithin that iiiber-to a pvm ou1- 
pur fiber. But none oi <ne wavekngths uill 
be convmcd m clccrrons ior processing. 

Optical circuit switching may be only 
an interim m p .  hourrcr. .-is nmvorks 
gcr faster. communications companies 
may demand nha: could becornc thc 
crowning touch tor all-optical nmvork- 
in& the switching oi individual packets 
using optical processors [see “Rouring 
Packets with Light.” on p a p  961. 

With the advent oi optical packer 
switching, individual packets will still 
need to get read and routed a t  the edges 
of optical networks-on local phone 
networks near the points where they 
arc sent or received. For the moment, 
that task will still fall to elenronic 
routers from companies such as Cisco 
Svstemr. Even so, the e\,olution of opti- 
cal networking will promote changes in 
the way networks are designed. Optical 
switching may eventually make obso- 
lete existing lightwave technologies 
bared on thc ubiquitous SONET (Syn- 
chronous Optical Xcnvorkl communi- 
cations standard. which relies on elec- 
tronics for conversion and processlnp of 
individual packets. And this ma? pmcetd 
in randcm with thc gradual wirhering 
away of Arvnchronous Transfer Mode 

- 
. -  - -  
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ne’ ml! DOC:: in? slurtal i .  An ODtiCaI  svntch mil route different wamlcngths. and an amplifier that R- 

I*n?ra to ;  2 sipnah restore the nmmg and shape of the pukes in  the signal before a demultiplexer 
< = -  . . x a w  ea : ’  naveicngtn and senas :eleonone c a l k  computer files or video to  their renpicm. 
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: - .  ~. : maintain mostly sepanre elecrronic conncmons for voice 
anc  aa:a a n c  a:niew reliability using nngs based on rhe Synchronous Optical Network 
( S O N i i ,  Communicanons stannard: if one link i s  cut. t ra f f ic  flows down the other half of the 
nn; ?ne SO!":- mu!mieier  agoregares traffic onto the nng. 

.. __. 

, 

- .  wi! mannet all traffic over tne same fiber connemon and will pro- 
. --  '. z.-x-:. e:~-; :ne in re rne t s  mesh of lnterlochng pathways: when a line break. 
:,a'- x -  !m. x n -  levera, alternanng pathways. Opncal swrcning will become rhe foun- 
"- .- . , .IO inreoraten networks. 
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or vidcu. will bc applicarions rraveling 
i w c r  th3r data nerwork," says Robert 
U'. Lucky. a longrime observer of the 
tclccornrnunicarions sccnc and director 
o! rcscarch tor rhc technology develop 
rncnr lirm Telcordia. 

When you ring hornc on Ahlother's 
D3,; rhc call ma? gcr rransmincd as IP 
packcrs thar  rnovc on a Cigabir Erher- 
net. 3 rnadc-tor-rhc-superhighway vcr- 

sion of rhe ubiquirous local-area net- 
work fIA!!). Gipbir  Erhemr would in 
r u n  ride on wavelcn@h-multiplexed 
fiber. Critics of this approach question 
a h n h e r  such a nmvork would providc 
ATM and SO?XI-s quail? or serviie 
and he i r  abilim to rerourc connections 
autonuti;ally when 3 fiber link i s  cur. 

h i e  would be srmplcr. thouph. The 
phone network would become tust one 
big LAN. You could simply slot an Eth- 
ernet a r d  inro a computer. telephone or 
television. a tar cheaper and less rirnc- 
consuming solurion than installing new 
S O h i  hardumc connections. Some 
companies arc even now preparing ior 
rhc day when IP reigns. Lercl S Com- 
munications. a carrier based in Denver. 
has laid an international fiber nerwork 
stretching more rhan 20.000 miles in 
both the U.S. and overseas. Although 
the network still relics on SONET, CEO 
James Q. Crowc foresees a day when 
these costly legacies oi the voice net- 
work will wither into nothingness. "It 
will be IP over Ethernet over optics," 
Crowe savs. 

Home Light Pipes - ven ii ncnvork engineers can pare 
-down the stack oi protocols that 
weighs heavy on rodav's network. they 
must srill contend wi th  rhc need to ad- 
dress thc "lasr milc" problem, getting 
fiber trom rhc curbsidc urilin box inro 
rhe TV room and home office. Some 
builders now lay our new housing pro;- 
ecrs with fibec presaging the day when 
households rounnely get their om wave- 
lengrh connecrion. But cost still hangs 
over any discussion of fiber to the home. 
Until recently, advanced optical-nmork- 
ing equipment. such as DWDM was zoo 
expensive to consider for deployment 
on regional phone networks. Lrtending 
thc equipment into a wall panel of a 
splir level-at perhaps f1.500 a line- 
still costs more rhan all bur a few are 
willing ro pay. Most people have yer to 
rake delivey of their firsr megabit con- 
nection. So ir remains unclear when the 
time will come when the average house- 
hold will need the gigabits to project 
themselves holographically into a neigh- 
bor's house rather than just picking up 
rhe phone. 

Dousing "Help me. Obi-Wan K m b i "  
iantasies, engineers are Confronting an 
array of nenlesome technical problems 
before a seamless all-optiol network 
can become commonplace. Take one ex- 
ample: even with lightwave switching in 
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Supply and Demand Forecasts fo r  
US. Fiber-Optic Backbone Capacity 

0 tapci ty  
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100- 
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Transmission 
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L 1 3-D holognphy/telepmsence 30.000 to 70.000 1 

Peak Demand 

i - 
G '  1 I I Webigmu 50.000 to 200.000 
1991 203: 20:: 2002 ZOO5 2004 3 : 

Year 1 tenbit - 1 trillion biu 

~~ . . .. . ~ for ooncai.tiber backbones-the most heavily used 
iinrs-emerges r n  a srudy by consultant Adventis that shows that 
S U ~ D I ~  wii overmarcn oemand. Vet new applications such as virtual 

mality and mbcomputing could mquin huge incremenu in optical 
bandwidth above the few tenbits per second cumntly needed to 
satisfy demand on US. communicafions backboms. 

ideas and ger iunding for them, and 
mavbe they'll be bought for big bucks. 
And they've never made a produn." 
Glass adds. "This has never happened 
in the pasr. Pan of ir is because compa- 
nics need people. so rhey're buving the 
people. Bur other times rhey'rc buving 
rhc technologv because the? don'r havc 
II in rhc housc. and sometimes they 
don'r know wh3r rhcy'rc buving." 
From idea r n  dcvelopmcnt happens fast: 
3 199s papcr in Sciencc abour a "pcr- 
icc: mirro:." J diclecrrii iinsularing~ 
m3rcrt31 r h x  reflects lighi 31 any anglc 
with I i r r k  ioss oi encrp.  inspired rhr 
founding o: 2 cnmpanv r h i r  wishes 10 

creatc 3 holimv hbcr whose circumicr- 
cnce i s  lined wirh  the  reflecror. The 
fibers ma\  increase capacin. 1.000-iold. 
onc company oiticial claims. 

Uill Anvbody Come? 

??& f har can hc done wirh all this 
c bandwidrh? Luccnr csrlmates rhar 

i t  rhc growrh or ncworks continues ar 
its curreni pace. thc  world will havc 
enough digiral capacin. hy 7010 IO givc 
c v c n  man. \yoman and child. whether 
in S3n Insc or Sri Lanka. 3 100-megabit- 
a-sccond connccrion. Th3r'r enough ior 
dozcns 0 1  vidc<i conncctions or several 
high-dcnnirion rcIcvision programs. Bur 
docs cach !hung rribesman in thc Kala- 
hari Dcrcri rcally need IO download 
muirrplc copies of The Gods Must Be 
C r q v ?  

Dcspirc csrimarcs of lnrcrncr traffic 
doubling e v e n  ICU' monrhs. somc in- 

d u s r n  warchcrs 3rc nor so sure about 
infinirc demand tor infinirc bandwidth. 
Adventis. a Bosron-based consultancy, 
iorcsccs only 15 10 20 pcrcenr of home 
Inrcrncr uscrs obtaining broadband ac- 

c e r w i t h e r  cable modems or digital 
subscriber lines-by 2004. Moreover, 
storing irequently accessed Web p a p  
on a server will reduce the burden on 
the network. In the US.. according to 
the firm's estimate. nearly 40 percent of 
existing fiber capaciy will go unused in 
2004, whereas in Europe almost 65 per- 
cenr will n a y  dormanr. The notion of a 
capaciy glut is by no means a consen- 
SUI view. however. 

In thc end. terabit or petabit nctwork- 
ing will probably emcrgc only once some 
as vcr unioresccn use tor the bandwidth 
reveals itself. Like thc World WideWeb, 
originally a prolecr to help pamcle physi- 
cists morc easily share information, it 
may arrive on a tangent, not from a big 
media companyS focused anempt to re- 
package networked virtual reality. Vin- 
od Khosla. a venture capinlist with 
Kleiner Perkins Cufield & Bycrs. talks 
of the promise of projects that pool ID 
gethcr computers that m a y  be either side 
hy side or  distributed across the globe. 
Metacomputing can download Britney 
Spears and Fatboy Slim, or  it can comb 
through radio telescope data in search 
of extrarcrrestrial life. Khosla sees im- 
mense benefit in using this model of 
networked computing for business, y- 
m g  together machines to work on, say. 
the computational fluid dynamics of a 
1.000-passenger jumbo jet. 

So effons to pick through the radio 
emissions from billions and billions of 
galaxies may yield useful clues about 
what on canh to d o  with a nmvork 
pulsing a quadrillion bics a second. 0 

l.1:1:1111 I: 1x1 Ol~ . \ I~ \ ' i lO! .  
kc rvurw.lightrcadin~.com for a wealth of 
covcragc on new rcchnolwies and on 
companies involved in opuul ncrworlung. 
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